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CLAIMS 

(57) [Claim(s)] 

[Claim 1] The manufacture approach of a heat exchanger characterized 
by providing the following. The extrusion-molding process which carries 
out extrusion molding of the tube The cooling process which cools the 
tube of the shape of a long picture acquired according to the extrusion- 
molding process at 0-100 degrees C The spreading process by which 
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the coating of the metal which presents the sacrificial anode 
effectiveness on a long picture-like tube front face, an aluminum-Si 
system alloy, and the constituent for soldering containing binder resin is 
applied after a cooling process The cutting process which cuts a long 
picture-like tube to predetermined die length after a spreading process, 
and the soldering process which combines the predetermined tube and 
predetermined fin of die length after a cutting process, and is soldered 
[Claim 2] The manufacture approach of the heat exchanger of claim 1 
characterized by the coating of the metal which presents the sacrificial 
anode effectiveness applied on a long picture-like tube front face after a 
cooling process, an aluminum-Si system alloy, and the constituent for 
soldering containing binder resin being a coating of the constituent for 
soldering containing aluminum-Si-Zn system alloy powder and binder 
resin. 

[Claim 3] The manufacture approach of the heat exchanger of claim 1 
characterized by the coating of the metal which presents the sacrificial 
anode effectiveness applied on a long picture-like tube front face after a 
cooling process, an aluminum-Si system alloy, and the constituisnt for 
soldering containing binder resin being a coating of the constituent for 
soldering containing aluminum-Si-Zn system alloy powder, binder resin, 
and flux. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the capacitor of for 
example, the radiator for automobiles, or an air-conditioner, and the heat 
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exchanger used as an evaporator. 
[0002] 

[Background of the Invention] Conventionally, wax material constitutes 
tubing (tube) and a fin from a brazing sheet by which the clad was 
carried out, and the heat exchanger made from aluminum or an 
aluminium alloy (the following, aluminium alloy) assembles these in a 
predetermined configuration, and is manufactured by soldering. 
[0003] By the way, since the heat exchanger made from an aluminium 
alloy constituted using the brazing sheet is covered by the wax material 
which the whole front face becomes from an aluminum-Si system alloy 
etc., the wax material fused, for example may eat a base material away, 
the reinforcement of a fin or a tube may fall remarkably, and deformation 
may produce it. Then, the coating of the constituent for soldering which 
comes to mix the binder resin which is easy to volatilize rather than it 
carbonizes at aluminum-Si system alloy powder and soldering 
temperature is applied on the surface of a tube, and the heat exchanger 
which it comes to solder by heat-treating is proposed. 
[0004] 

[Description of the Invention] By the way, although the technique of said 
proposal was extremely excellent as compared with the technique of an 
old heat exchanger and it was exposed to praise, it was sometimes 
admitted that a problem was sometimes in heat exchange effectiveness. 
As a result of pushing the research on this trouble wholeheartedly and 
performing it, it is spreading on the tube front face of the constituent 
coating for soldering, Since it was carried out after being cut by the 
predetermined die length which needs a long picture-like tube until now 
and the circulation of a refrigerant itself fell when the applied coating 
itself sometimes closes some opening holes of a tube edge and it was 
such, it came to acquire the knowledge whether a problem occurs in 
heat exchange effectiveness. 

[0005] This invention is attained based on such knowledge, and the 
purpose of this invention is that excel in heat exchange effectiveness 
and manufacture efficiency also offers a high technique. The purpose of 
above-mentioned this invention is an extrusion-molding process which 
carries out extrusion molding of the tube, The cooling process which 
cools the tube of the shape of a long picture acquired according to the 
extrusion-molding process at 0-100 degrees C, The spreading process 
by which the coating of the metal which presents the sacrificial anode 
effectiveness on a long picture-like tube front face, an aluminum-Si 
system alloy, and the constituent for soldering containing binder resin is 
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applied after a cooling process, It is attained by the manufacture 
approach of the heat exchanger characterized by providing the cutting 
process which cuts a long picture-like tube to predetermined die length 
after a spreading process, and the soldering process which combines the 
predetermined tube and predetermined fin of die length after a cutting 
process, and is soldered. 

[0006] In addition, as for the coating of the metal which presents the 
sacrificial anode effectiveness applied on a long picture-like tube front 
face after a cooling process, an aluminum-Si system alloy, and the 
constituent for soldering containing binder resin, it is desirable that it is 
the coating of the constituent for soldering containing aluminum-Si-Zn 
system alloy powder and binder resin, and it is much more desirable that 
it is a thing containing aluminum-Si-Zn system alloy powder, binder 
resin, and flux. 

[0007] That is, the trouble of having sometimes occurred is a long 
picture [ since it originated in having been carried out to the tube after 
spreading of the constituent coating for soldering was cut by 
predetermined die length ]-like tube, and an extrusion-molding process. 
A revelation that what is necessary will be just to probably apply to the 
tube of the shape of an acquired long picture itself was obtained, when 
carrying out like **, the above-mentioned trouble was solved, and the 
heat exchanger excellent in heat exchange effectiveness was obtained. 
[0008] Moreover, when spreading of the constituent coating for soldering 
is performed to the tube of the shape of a long picture immediately after 
extrusion molding, it is. The paint film of the constituent for soldering is 
not formed good, but curse between fins, and condition is unsatisfactory. 
As a result of carrying out by pushing the research on this, from it 
having been satisfactory when the temperature at the time of spreading 
was low As for spreading of the constituent coating for soldering, it was 
important to have carried out, after the tube of the shape of a long 
picture acquired according to the extrusion-molding process is cooled, 
and when carrying out like **, the trouble of soldering nature was 
solved. For example, cooling temperature is [ that about 300-600 
degrees C of tubes after an extrusion-molding process should just 
usually cool a **** and this with proper means, such as water cooling, 
Myst, and air cooling, ] about room temperature -60 degree C preferably 
that what is necessary is just about 0-100 degrees C. 
[0009] Moreover, if it carries out while spreading of the constituent 
coating for soldering has been a long picture-like, the spreading itself 
can be performed efficiently and it is so advantageous also in respect of 
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cost. As for the mean particle diameter of the metal powder of the 
constituent for soldering used by this invention, for example, aluminum- 
Si-Zn system alloy powder, it is desirable that it is 10-200 micrometers. 
That is, it is because the amount of the flux used used for the oxide film 
removal at the time of soldering since surface area is remarkable and 
large as the mean particle diameter of the constituent for soldering is 
less than 10 micrometers also increases, the fluidity when adding binder 
resin becomes small and spreading becomes difficult, and conversely, if 
the mean particle diameter of the constituent for soldering becomes 
large too much exceeding 200 micrometers, it will become that the 
spreading itself is difficult, and will become difficult in the junction 
activity itself. Mean particle diameter is 10-100 micrometers much more 
preferably. 

[0010] And it is because Zn has a **** property electrochemically, so 
the sacrificial anode effectiveness is done so and the anti-corrosiveness 
of a fin or a tube becomes high to have made Zn contain for example. 
Polyacrylic acid butyl etc. is mentioned that what is necessary is just 
acrylic resin which is easy to volatilize as binder resin rather than It 
carries out decomposition carbonization at soldering temperature and 
whose molecular weight is 1000 to about 100000. 
[001 1] and soldering — public funds — the blending ratio of coal of 
group powder and binder resin — soldering — public funds — group 
powder / binder resin — a weight ratio — 1000 / 1 - 1/1 — it is 20 / 1 
- 2/1 still more preferably. As flux, they are KF-AIF3 and RbF-AIF3, for 
example. Although there is a thing of a chloride system like the thing of 
a fluoride system [ like ], KCI-LiCI-NaF, CaCI2-KCI-ZnCI2, NaCI-KCI- 
LiCI-LiF-ZnCI2, and ZnCI2-NaF-NH4CI. various kinds of things are used. 
In addition, the thing of a fluoride system is much more desirable. 
[0012] And the viscosity of the constituent at the time of spreading is 
good to be in the range of lOcP-IOOcP. It is because It Is difficult for a 
fluidity to be large, and for powder not to adhere [ viscosity ] good in the 
following condition 1 0 cPs, and for viscosity to apply to a front face in 
1 00 or more cPs that there is no nonunlformity in homogeneity. As a 
spreading means of the constituent for soldering, although a spray 
method, the flow coater method, etc. are mentioned, it is not restricted 
to this. That is, as long as it is the method of application which can be 
applied to a long picture-like thing, what kind of thing may be used. 
[0013] As for film thickness, it is desirable that the thickness after 
desiccation is about about 10-200 micrometers. And as the heat 
treatment approach for soldering, various means, such as soldering 
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under a vacuum ambient atmosphere and an inert atmosphere, are 

employable suitably. Hereafter, an example explains this invention 

concretely. 

[0014] 

[Example] 

[Example 1] After producing the tube made from aluminum with a width 
efface [ of 20mm ], and a thickness of 2mm with a hot extrusion means, 
water was made into the shape of a fog, and was sprayed on the tube 
made from aluminum of the shape of this long picture, and skin 
temperature of the tube made from aluminum was made into 40 degrees 
C. 

[0015] Then, predetermined thickness spreading was carried out with 
the spray method, and the long picture-like tube front face made from 
aluminum was made to dry the alcoholic solution which mixed alloy 
powder with a mean particle diameter of 30**15 micrometers which 
made JIS4343 alloy contain 4wt(s)% Zn, and acrylic resin. Then, the long 
picture-like tube made from aluminum was cut to predetermined die 
length, it assembled with the fin, and fluoride system flux was applied to 
the joint. 

[0016] And under nitrogen-gas-atmosphere mind, it soldered by having 
heat-treated for about 3 minutes at 600 degrees C, and considered as 
the heat exchanger made from an aluminium alloy. 
[Example 2] Set in the example 1 , and skin temperature of the tube 
made from aluminum before spreading was made into 20 degrees C, and 
also it carried out similarly, and the heat exchanger made from an 
aluminium alloy was obtained. 

[0017] [Example 3] The tube made from aluminum with a width efface 
[ of 20mm ] and a thickness of 2mm was extruded with the hot extrusion 
means, and it twisted around the iron core, and coiled, and coil skin 
temperature was made into 40 degrees C by natural radiationnal cooling. 
Then, it carried out like the example 1 and the heat exchanger made 
from an aluminium alloy was obtained. 

[0018] [Example 1 of a comparison] In the example 1, spreading was 
performed immediately after extrusion between heat (skin temperature 
is 450 degrees C), and also it carried out similarly, and the heat 
exchanger made from an aluminium alloy was obtained. 
[Example 2 of a comparison] In the example 1 , after cutting long 
picture-like the tube made from aluminum to predetermined die length, 
spreading was performed, and also it carried out similarly, and the heat 
exchanger made from an aluminium alloy was obtained. 
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[0019] 

[Property] Since the property of the heat exchanger obtained in the 
above-mentioned examples 1-3 and the examples 1 and 2 of a 
comparison was investigated, the result is shown in Table 1. 
Table 1 Lock out of the hole of a tube Junction condition with a fin 
Workability example 1 0/1000 Fitness The good example 2 0/1000 
Fitness The good example 3 0/1000 Good Example 1 of a good 
comparison 0/1000 Defect Example 2 of a good comparison 100/1000 
Good [ poor ] [0020] 

[Effect] According to this invention, heat exchange effectiveness is 
good, and the junction condition of a fin and a tube is also good, and it 
excels also in workability, and a cheap heat exchanger is obtained 
efficiently. 



[Translation done.] 



file://C:¥Documents%20and%20Settings¥kougo.j¥My%20Documents¥JPOEn¥JP-B... 2004/04/06 



^ ■ . ■ JP-B-31 60099 



1/6 ^— V 



(1 9)[^tTii] H :^mm^fT ( jp) 

(1 1)[!f#i^#-^]if#I^m31 60099-^ (P31 60099) 
(24)[^^B]^itl 3^2^ 160 (2001. 2. 16) 
(45)[^fTB]¥i?!c13^4^23H(2001. 4. 23) 

(5i)[iii^ii#i^^^^m7iiR] 

B23K 1/00 330 
1/20 

[FI] 

B23K 1/00 330 J 
1/20 F 

(21) [tliM#-§-]«^il¥4-332075 

(22) [tliMB]^JiJc4^12^11 H(1992. 12. 11) 

(65)i<^mm^mmw-e-^ 79072 

(43)[ii>^lB]¥ii)c6^6^28H(1994. 6. 28) 
[^SIf^B]¥i?)c11^8^31 B(1999. 8. 31) 

[it^lj#-^]0001 76707 

[{im3l(*gpJr]mmia5^IE^2Tg3#3-^ 

(72)C^0J#] 
(72)[^B^#] 

[itSlJ#-§^] 1 00079005 



file://C:¥Documents%20and%20Settings¥kougo.j¥My%20Documents¥JPO¥JP-B-3... 2004/04/06 



JP-B-31 60099 



2/6 ^— V 



(56)[##^j^] 

[3tM!t#F?i ¥1-157794(JP, A) 
i:Zm^^m ¥2-299775(JP, A) 
[:5Ct^]4#F?Fl ^2-2581 59(JP, A) 
(58)[ijgSL/c^^i?](Int. CI. 7. DB^g) 
B23K 1/00 330 
B23K 1/20 



(57)[!t#mf^CDiGSI] 

[if ^112] nim:Lmmz-B:R^(D^^-^mmizm^^^^m'^±mm 
[if ^^3] )^M^jimmzmR^(o^=L-ymm\zm^^^^m^mm 



[0001] 

[^ll±(DfiJffl^i?]^^0^li.15iJ^(**gl!imffl^vx-^-\bxT=i>(D 



'So 

[0002] 



file://C:¥Documents%20and%20Settings¥kougo.j¥My%20Documents¥JPO¥JP-B-3... 2004/04/06 



JP-B-3 160099 



3/6 ^— V 



mth^imf)^mxmit-r^M=tmmL^i^ju>^^mmt^}E^Lx 
ztiz^^j^'^mfLxtdi^m^^^mm^^xi^^o 

[0004] 

imM<Dm7s^^t:i^x\mm^mmmit:iti^x(Dm^^m(Dim 
{zitmLxmf5bxmMzt(Dx^^).w^n'^mxsxi^^=b(Dx^'Dfzf3<. 
mtLxm^^i$\mizmm(o^^:itt)mtbk,^^:ittm'otzo^(Dm 
m^\z^i^x(Dmm^mmwLmtbxn'Dfzm§k.honifmmm^m 

M(Dm^\zmm^^fzmiznt>Hxi^fz:^.m^^^fzmm^i^t<^o. 
l^^tnim(D^m^i^ml^T^^:lt^^'Dx.m^m^m^zmmi}^^^ 

^^(DX{ttj:l\f)^t(D^M,'^m^\zm^fz(DX^^o 
loooe'l:i<D.^otd:^M.iz^^i\x:^mm^<mm^Mz=b(DX^^)s^ 

t^Lm^jimt.WLt^^Lmmjim{z^'oxmh^MzmR^<D^^-y^ 
o-^ 1 oo°c\z y^i![\^^)^t5\jimt. ^iWJimmz^ mR^(D^^—^m 

R^O^zL—y^m^CDm^lztjJWr-r^^mJimt. tj^gfrX^f^lc. Fir 

^mm-r^^t^^mtr^m^m^om^^yjmz^r^xmf^^ti^o 
[0006] m . 7%mjimmz-B:R^(o^o.-^mmizm^^^^m^m 

'Dnifmmm^(Dmmx&^:itmT-ML<.'tLXA\-s\-znj^'^± 

10007 ^-rtji^ib. mtLx^&^xl^tzmm^^J^. h^Diti-rmmmmmn 
0m^wmf3<m'm(D^^iztj]m^^fzm<D^zL-y{z^^Lx^i=ft?^xi^ 
fz^itiz^^mLfzzt^^p^. mR^(D'^zL—^\ WLihLm^jimiz^'DX 

mi^tltz^R^CD^D.—y^CDtCDiZliiLXm^-r^itBii^Xh^'^t 



file://C:¥Documents%20and%20Settings¥kougoj¥My%20Documents¥JPO¥JP-B-3... 2004/04/06 



JP-B-3 160099 4/6 y>i_c; 

x^^).mo^u<{z-tH{t^on{f^(j)mm^.mm^^xi^fz(Dxh 
-So mx\t. WLt^LmmT.m'^(o^o.-^{t. mn. soo-eoo^cii 

<. •?-LT;t£P;aitlio-ioo°cfIJt-^fetbld;^<. $T^L<fi^;a-6 

100091:^^ ^on\fmmf$.^mm<Dmm'^mf3^mR^(D^-^xmmt^ 

m\zfd:^XL^'^oM-m^^'f'^L<^tW■i^mmi)<^0--^00llrr^(D%<DX 

[001 0]-^Lr. m^itZn^^m^-ittzCDlt. Zntmmt^&^lZ^tj: 

^^\±^^-r^tzdb.m'^mm^j}mt)<m^Jtixy^>'p^iL-y(Dm'^^ 
f)m<^d:^tj^ihx^^o /u^^^mmtLxit. ^'omr.^fkx'^mmit 

mx^^{tB:<.m^{t7H^jT<7^jj\.m->^^^ji^mt<m\fi^^^o 
5ni1'm^mmMy/u>'^^mmt<mm^x^oooy^-^^y^^ . miz 

m1^L<\t2oy^ -2/1 v^^o y=yy<7XtLXlt. -(^J^I^kf-aif 

^ . RbF-AIF^ (D^^td:^it^m<Dt(D. KCI-LiCI-NaF. CaCI^ - 
KCI-ZnCI^ . NaCI-KCI-LiCI-LiF-ZnCI^ >ZnCl2 -NaF-NH^ 
C\(D<^O^d:ikit^m(Dt(D^^^^t<^^<DmiZt^m(Ot(Df3mi^^ 

[001 2]^LT. m^miz^if^mj^^cD'^mit^ ocp- 1 oocpcdib 

W}m^x^<m^t<B:mznm-^-r. '^mt<^ oocPjM±-efia® 
\zi^-izM,=^m<m^t'^(D^mLi^f3^i^xh^o^onifmmf^^(D 



file://C:¥Documents%20and%20Settings¥kougo.j¥My%20Documents¥JPO¥JP-B-3... 2004/04/06 



JP-B-31 60099 



5/6 V 



[001 3mmm{tnm^k<Dm^m^^o--2oolimm^kv^^:ltml■ 

[0014] 

[001 5]Ca)^. JIS4343^^[Z4wt%a>Zn^#^^-l±tc¥l^*4tl3 

mR^oTJi^^-'^M.m'^^—ymmizxzfi^—miz^^m^m^m^ 

izigjmL. y^>tm^iLX. m^^iz^iti^¥^y^y<7X^mifiLfzo 

[001 6]^Lr. ^m:yx#|lI^T^3^>l^T600°CT?^3^rB1I^^SL 

a®;SJt^20°clzLfcf&^il^l^i^c^Tl^.T;^5-'^A^^iiift^^^ll 

[001 iKmmmsmmWth^f^lZ^^jmZOmm. J1^2mmCDT;U5 

[001 8Klt^xm^mmm^ iz^i^x. mm'^m^mmwLthLW.mm 
KSjtAUso^c) (c^Tofcft!i(ilw|fi(z^Tl^. TJi^-'^M.^^mm^m 

<Dm^{zmmLtzmzm^i^m^n^tzmitmm{zm^.Tj\y^=-^M. 

[0019] 

[t#tt]±iBiiife^9ji -3;Ru^i:b^^ji . 2xmtzm^m^<D^^\±t:m^ 

tz(DX\ -ecDif^^^^l (zi^-To 

o aii?ii]5t#>j2 oz-iooo ^tLi-mmms o^/iooo ^ 

mb$jC0lJl 0/1000 mJ?Jt$j^i^J2 100/1000 ^S:[00 
20] 



file://C:¥Documents%20and%20Settings¥kougo.j¥My%20Documents¥JPO¥JP-B-3... 2004/04/06 



JP-B-31 60099 6/6 ^—V 



file://C:¥Documents%20and%20Settings¥kougo.j¥My%20Documents¥JPO¥JP-B-3... 2004/04/06 



